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(57) [Kft] 

GZtix^x, fcik&*X'mtim&&'Pt£<$M<r>ft® 

[A¥ifc#8] 5 0~2 0 0 0 0 p pmOS^^rH^L 

t-tt. Kifc#ftT?iiWtl«#'>«<*»©fl«ittfc* 
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1 



[ft*9l] 50~20000ppm©fi^IgL 

£%-£1i&m*<o&y&%&;. 10 

[w*93i -wt&mtzwstMt&m^ 

[!t*94 ] 7 y{t-*zfm !) 9 

[sf*95] Sxffltf, T-Ky -7^ -rif^yiJK 

z t &«MS£+3ll»*92fcv> t4rov>i*n*>tia«ro 20 
[ff*96] =*7*£fci2:?y:?/u©7sMb&y £a 

[1**97] 7yft=^7*K*y 

[ft*98] s^ifefi^y^^Aoyyft^ 

[11*99] =-*7*1tttfyf>ji'a>W%&^u>f> 40 

[11*910] g*&#&JRt&*«W;:, 5 0~2 0 0 
0 0 p pm©g£#@&LT^3ri&ftt81-5!ll*9 

[ffi*9ll] tt***^«t»Ctt % «a*^j3J: 50 
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;h/0>5r£fc#»i1-5fil*92&^Ll 0© 

[It*9 1 2 3 |f*9 1 fcKtt®a*g#&Mft;t& 

[fl*9 1 3 ] ff*9 1 2 ICC*® £&ftft&ft5i 5) 
457 J - KWISrflir r i Irftfti tSHfttl 

[0 0 0 1] 
[0 0 0 2] 

[&*©&#?] iS^ «*ft«iaBHi, £9{£®ET-© 

m. Jsnwk, j btix^x. mm 

ftziyfyf- l^oV^Tis {SESRfL fiESUt© 
S*^S*oT#-CV^„ BftlSaVf^- ©77 

ftfcW ? n^o-t j/f— ©f imHro^rflHS&m 

-I©^tfb (iSCVfi&te) tfiESR^**^ 

9*9 fr* y frAfc-r- h y ?A?H«5ELT8fc:/5'f 
ETJtSS^lm' /g (itSS9^»-^iK^¥^ 

Sd» =4 0 0nm) g&T\ tt&ftri* 5 J5C V©* V 

[0003] ^^ayryt-li, ^b=^-7* 

7^5=^A®^="Vrv-y— ©ft#f=i tr, m 

s r^e s l ©/h 4 ^=*7" 3 y-r y-y— i5BI^©^- 
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[0004] M®&(n~*-7=L>?yf-£mmtztc 

-ftfiW*SSd» #'>4< it. 5 00 nm£*7. & 
*L<tt4 0 0nmaTTf*5ri#*»6ilS o gfc 

7*Ak~*?m y h y *ias (#n#wjg 

4684399 , 3M{fc=*:/©««**a5G (tt 
H¥6 - 2 5 7 0 1 ^£$8) , »»tt"C»iikSffi8[«)n 
*^»*S:»4*ife (W09 8/1 9 8 1 1^$) 

45fc», 7y-K«fi4Lfc*frta*«)HB**)o 

fc 0 iot> 7y-K*staLfca««e : f-e&5, 

So 

[0 0 0 5]-*, i©J:5 4«»4=*^»*^y 
EtffiTLTus. iot, »dc$ii«K*(t:ik{kR<o 30 

[0 0 0 6] 0Ja.tf % *S^fFA5 44 8 4 4 7 %\Z 

5 0 WO 9 8 / 3 7 2 4 9 &»£tt, &&&<D? 

V#A«*^oa*©»-ftK-trv^*StLT, S 40 

JltlttS&OffijS (K. Sasaki Thin Solid Films, 74(1 
980)83-88) , afc=*^Oftte#7/-KtJ:5a*l 
«8IE«©5feft (WO9 8/3 8 6 00&$8) 

#l¥8-2 3 9 2 0 7t&$l-te, 3Itc;LT# 

5 im&Sfcfetf IB** $ii/TV % 5« 50 
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[0 0 0 7] 

mmm&Li:i ti-mm] L*uM«e>, 

SgiH:3»S3 00 0 ppmSrjBx.5i, 09x.tf&Rt& 

*#*^^^©»frfctt, TaNo. M , TaN.. , T 
*WM]0+Si:* TaN, Ta,N«S^(OS*ft 

[0.00 8] *»Mtt±IB*fftfS*T4*tlfct(Z) 
[0 0 0 9] 

Stt, 5 0 — 2 0 0 0 0 p pm<0S*Sr@}8LTV>5g 

5 0 ±B=*^ft**4fctt#y*^ft-ft*tt, 7yft 

tt, 2* ^Aaft* 1 ? > 50-20000pp m©l 
[0 0 10] 

tC, 5 0-200 0 0 p pm®SX#$—fcHftLT^ 
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L<J8^t>ix5 0 Witf, ?y?/H:4000ppm^) 
SSas@SH"5i:* &Jg*y*;K£> (110) ffi^BM 

Hd = 2. 3 3 7 5A355, d = 2. 3 400A^i,jSj 

0. i%iiiot5. *«K0«*a#£Jttt* 

m x 9Sl<B8 0-3 6 0nmTfc5. 

[0011] r<7>±54a*^tAJR»*tt, 
©WAtrRU^KfTirtiSTSixtf, RjS*tt«tt*-C 20 

U\, 7_yfc#5 frAttfcLTtt* KjTaF?, KiN 
bF 7 , KiNbF < 5#*H f MU /MayyfcfcfcLT 
tt, 30fcft=*^, (BHHtfts*^, 3USft#y^/K 

7*0lHb*t>*trfeJi8. 30 

*rf&ii5. t urn 

«rS*1-8#*S:»**tf&*k MHB&tfaiLm 

#ff*U\ ritb©«3W#jlf^«rKJS*rtfc»A+ 40 
fc/<;/!> y L< > Rfc3fcWtf|-e*>8 

MMffe*i8. 

[0 0 13] »«3R-CS[«*#All»*S:«3ft+5ftft 

KWi-S. £1\ EJS«IK«Wlfc L-C, KCl-K 
F, KCl-NaCl*0#*ttfcftAU 8 0 0-9 50 
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4««g§StAL-C (1) -C«£Jt5raS£ 

KiTaFi + 5Na-»2KF+-5Na F + Ta- (l) 
[0 0 14] «AUfc7yft*j; jrAJfcfciKcSoRa 

[0015] a*if^oi»A*tt, aatts 

#3^2 0ff©IMfcft5J:5K:|BEt8. ft 
*#*0»A»S2Ott*tt;i8fc* 9v9frk1tik» 

+5Hcfl±a*8rfc#*i^l^as*>8. *Wt© 
KftLT, 2-io«gttofi*fc45J:5fcKSt5 

8*S*&8. ftfctt©*6U offlFSrfiiaiR 

[0 0 16] £G>J:5fc, ^07yfc*y£J4Mr» 
5EL4#6, R«*fcS*#*fc/<7yy^S*T»A 
tSwirtcioT, a5cRj£T?4^Lfc»a<7)^R(7)- 

fc, *ftffi^g[*»A#IB]l*Kilfft5. -?:^^*> 

%X+fioX, Re*rt©7yft:*5 9A16»a*fiTS 

[0017] r^J:5^*»tfcftR*6^Ta3lf^4: 
*»*S:4rtS*5tto*fti:LT«:, Will 
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4 U >. a y y |±0i] x tf ^©^ft 
£5 0 omt©»&T'=*:/&ligj&&7ELT#lb 

fts. ;l©^£\ &iS4l£©?&S(i7 o o~i o o 

ot, acf <D£mx*#nmki-z& 

MtpOg^tttO 3 ~ 2 0 fS©ffiHt£4-5 <t ? 

U #&i£©*tt, =*:7£fctt*y*/u©:&fc!fe©l 
&ii^L-C2~l 0teSfi©Si:l.:43±3 KWtfetZ 10 

©#£\ ^SfcfSCT, &kftf& Sffi$©#8t&ft* 

[0 0 18] affi^-CS^^l»*Sr®jit5ftft 20 

&m<on%&^a?y{\MZfc%$%#z.X'&%t : £>® ' 
fc, «B«f»c**#»^tra*L, 

fc*H-3 g§fr&*T*© g «ffi© 2 f&£*± t 4 5 <k 5 fcR 

looi 9] K±oj;5K:fC#e>itfc=^*fctt^ 30 
»IWIsS^fl:*!!a<foW»lSrffofc||, r©t&* 

* tsst 5 mm tm* & jt&ft&s©* 1 4 2 

*ifc*?l«»liflcJ:»)'b**42?LI:tt5fcft. 7; 
iSttrortlSS-eggU fcS*fls«rtta»3 40 
^^C-^SitS, ftiRSSfc©-}- h y v^-y? 

a*^*^ll»*S:Jt§g«l't?8 0 0~ 1 4 0 0t 
T% 0. 5~2l||MBlit"Cff5. ^*c0f5(Cfi, £ 

&JRlC*tLTl 0~3 0 0 p pmggcoy V, 50 
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t^-etSo 4fc\ ^-cSp^y y©®ti: LTti\ 

[0 0 2 0] Oiv?, $^*Ti^Hfc^-*tt©*&ft: 
■Br, Kll*tt7A':fy«|s©*jgte;tr*8t 

atttt?, m%M<om&&.±.^ $j£jaT©itg-e, i~ 

3^ratr5, LT, -?:©&©$*p*{;:T/u=ry;tf*fc 

ffott, £8® LtV 5 v 

<5 0 

[00 2 1] r©i5fcLTlMBII, »!M!s£ 
T3~5SS%S*roy 3 (c. H« o) ^SrJtiq 

X.TT'U^^L, Ot^T\ 1 0 0 0~1 400"C-e 
0. 3~ll*Mg«iO»LTftgU #?L«£I§#£S 

i©^*t|'jcy-K^Srffi*a^7* 
l^jfcJ&U ftULT, y-KH«r-ftfll$-&S„ *t 
r^S:0iJxliMt3O~9O c C x jgftO. 1S*% 
8g©yy», 5BK^roS»j§?S4'T-, 4 0~8 0mA 

/ g rolSS^S-e 2 0-6 0 V£ T'#E LT 1 ~ 3 ^pfW 

[0 0 2 2] i©i541***^*»*taS>oTtt, 
50~20000pp inW^?ri$)— tH^LTI/^T^ 

Rft^ftS:»5c3WC3B3cL4#5), R^SRrttasW* 
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*-e*6. £«>J;54#SfcJ:ittt tXt K- 

[00 2 3] 

*Ai*fc*0*Afr#15kgA*U 8 5 0t:£T*# 
fflLTik^t Uto ov^\ r^Sffi^yX/i/SrJfA 10 

U St #*£7 5 omi/^^»T/<yy y^u 

fc^*/^ *A2 0 0 g*8StaU »*L 
fctby £i>£5 8gj©nu 2£IH®SS*fc 0 

SSifflLft, ^y^^JKc&^^teltti. 6k g 

BETlt^a« 1. 8mVg 

-flcSHF O^ft'FS 2 0 0 n m 
**0**4 5 8 0 0 p p m 

Ta (110) ffi©ffiraH-2. 3 40 0A 
[0024] fyfi/w&ji&i- (fUftA) 1 0 

fc#LT*Si200ppmt45J;5l!:9y|fctri!>ba^C 

* 2 5m 1 T*fcofc 0 O^T\ ^(Om^M^Mm^V 

1 200 < ct*i^»l, mmM^tco *lt, M 

"CftS 2 5 0 a/ m^Tl-l&#Lfc 0 $&?f* 1 0 0 g fc 6 
gOv^^^Af-jx^Srfi'&U 7^^y#HM^n 
fRJF*-C8 0 0t?2l*HHW*U ^^^^©H*fc 

5iHLfc»*ta«*"ea»u ▼^♦s' ****** 

BETttgffifl 1. 4 5mVg 

-ftfit^^^S^ 8 2 4 9 n m 

4 8 0 0 p p m 
&t<0$tt 5 9 0 0 p p m 

XH[e]#tt-* 50 



0.1 
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S*<7)?gffi-aSi (hU-^tOTaNM. iTaN 

Ta (1 1 0) ffl^ffifflH-2. 3 4 0 OA 
[0 0 2 5] #6>Jifcft*tv'3^y»>S:5fii:%jSJD 
S£U 7^*$^ 1 3 0 0^-0 3 0^Pfl«BjSL 

HBUfffcioTP^fct-i, tt*i|gl«t2*ttlHI 
ttfcHlWtll-eabO, r<trf^<DTaNo.o« tTaN 

as»ms*ifc. ua»L4*6, Ta (no) m<o 

2. 3 4 0 0 AXh 5 > *»j>©4*tt* 

Mzm&Lx^zzktmttttbtitz. 

[0 0 2 6] [JUS0ij2] rtS*4 2mm, fl5£#l 5 
5mm0H»0**1t7/l'S + (AlaOa) fiSoli 

fc, KCl-NaCl*ftlirt©*2 0 0 gt*»U 
2 0 0^?2P#WX£ft»Lfc&, M^fcAr^t 

9mm(0#7LKSftvy^e/i>ix (MgO) Sl5olfS: 

gO) USoff^b, 7LS:iii:r«B*&*tSiS¥UTV^ 
ofc e ^tr, iia8mmOMgOi{c7)7y^ 

j££-£fc 0 r©SJ6tt*«»a^fcitff tfc. 443, 

f±, 4*#*£0. 5N1/SK Bfifl^y^fci g 
/»©«*^3 0»l«aMWC«Piffiqit^Lfc. £ 

»X»»3fc (EDX) fcioTjclMWU »*X«|{h3 
*f»lfcJ:5ft[aS, (S EM) lei 

BETJtSB^ 0. 8 0mVg 

-JfcJfi^W^iStft-T-S 4 5 0 n m 
S^^)^^* 2 8 0 0 p p m 

4 20 0 ppm 

X^H^tt-^ 

Ta (1 1 0) H©ffllBPi-2. 3 3 9 9A 

Ta (1 1 0) SOSmHa2. 3 4 0 0AT*fe"9x$ 

54tttt«ft-Cfeofc 0 
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[0027] [ittMi] mmft\zm$x*/<-7 

BETit^aa 1. 5mVg 

2 4 0 n m 

^O^i: 2 0ppm 



: , fit 10 



BETitSa^ 1. 3 5mVg 

-ft^^^ti^ g 2 6 8 n m > 20 

ft 5 1 0 0 p p m * 
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4 2 0 O p p m 
£B<W$1&-&{t9>?/l' (TaN«.« , TaNi, ) 
Ta (110) ffi©ffifflPB-2. 3 3 7 5A 

iridic L-t&£ft£<MU XiiElSft ioTiS^fc 

[0 0 2 8 J 

©ifca. 



F*-A(##) 4K017 AA04 BA07 BB13 DA08 EJ01 

4K018 BA03 BA20 BD10 



